ABSTRACT Cytolytic T lymphocytes (Tc) specific for cells infected with reovirus type 3 were shown to lyse an uninfected B-cell hybridoma line (designated 87.92.6). This hybridoma expresses and secretes an anti-idiotypic antibody that reacts with a monoclonal antibody (termed G-5). G-5 recognizes a domain on the hemagglutinin of the reovirus that is relevant to virus tropism. The Tc cell response was H-2 restricted and could be inhibited by G-5 
The structure of the T-cell receptor for antigen remains unidentified. Data obtained with anti-idiotypic antibodies suggest that T lymphocytes share idiotypes with B cells (1) . Other lines of study indicate that T and B cells recognize different epitopes and thus may have different types ofantigen binding structures (2) . B lymphocytes recognize antigens with high affinity via the variable regions of their surface Ig. T cells of certain subsets [T helper cells and cytolytic T cells (Tc cells)], on the other hand, are thought to have low affinity for the antigen and are subject to H-2 restriction in their ability to interact with other cells. H-2 restriction can be explained either by "the altered self hypothesis" which implies recognition ofa chemically or sterically modified H-2 molecule or by "the dual receptor hypothesis" which postulates one receptor directed against major histocompatibility complex products and another which binds to the antigen (3) . Recently it was suggested that some antibodies made against virally infected cells exhibit H-2 restriction, thus suggesting generation of antibodies against modified self H-2 molecules (4) .
We have used the mammalian reoviruses to investigate whether T and B lymphocytes share similar ligand binding structures. The Tc cell response to reovirus type 3 is predominantly directed against the product of gene SI which encodes the viral hemagglutinin (HA) (5) . The antibody response to the HA molecule has been shown to be of limited heterogeneity as determined by isoelectric focusing (6) . Two monoclonal antibodies directed against the HA neutralize virus infection and have thus defined a neutralization epitope (7) . This neutralization epitope is recognized by a monoclonal anti-HA antibody termed "G-5." The G-5 cell line was used to generate a syngeneic monoclonal anti-idiotypic antibody designated "87.92. 6 ."
The monoclonal anti-idiotypic antibody detects, in addition, a receptor for the HA present on somatic cells. The anti-idiotypic antibody therefore is also anti-receptor. Using this cloned B cell hybridoma line (87.92.6) which expresses anti-idiotypic surface Ig directed against G-5, we were able to demonstrate that virusspecific Tc cells recognize the same epitopes as do G-5 anti-HA antibodies. Thus, the anti-idiotypic surface Ig can mimic reovirus determinants and can be recognized by Tc cells.
MATERIALS AND METHODS
Viruses. Reovirus type 3 (Dearing) was cloned and grown in L-929 cells as described (8) . A variant of reovirus type 3 [designated F (9)] was selected by incubating wild-type virus with saturating amounts of G-5, a neutralizing monoclonal antibody directed against the HA molecule of reovirus type 3. Sendai virus was produced in embryonated eggs as described in detail elsewhere (10) .
Antisera. G-5 anti-HA antibody was obtained from the hybridoma culture supernatant of G-5 cells or the ascitic fluid of G-5 tumor-bearing BALB/c mice (7). G-5 IgG2a was purified by acid elution after passage over protein A-Sepharose. Monoclonal anti-Thy-1.2 antibody was purchased from New England Nuclear.
Cell Lines. P-815(H-2d) tumor cells were maintained in vivo by serial passage in the ascitic cavity of DBA/2 mice. L-929 cells were maintained in spinner culture in vitro and infected for 14-18 hr with reovirus type 3 before being used as target cells. P815 cells continuously infected with reovirus type 3 (P815.3; P815. RI), G-5 hybridoma cells (a cloned product of fusion between BALB/c NS-1 tumor cells and reovirus type 3 specific BALB/c B lymphocytes) (7) , and the 87.92.6 line [a cloned product of fusion between BALB/c 653 tumor cells (11) and BALB/c lymphocytes directed against the variable region ofthe G-5 antibody] were maintained in vitro in Dulbecco modified Eagle medium supplemented with 10% fetal calfserum or horse serum (87.92.6) and antibiotics. Isolation and characterization ofthe G-5 line are described elsewhere (7). The 87.92.6 line was produced by multiple immunizations of BALB/c mice with irradiated [1,500 rads (1 rad = 0.01 gray)] G-5 cells in complete Freund adjuvant. The fusion characteristics of the cells and the fine specificity ofthe antibody will be discussed elsewhere. 2H-11, a Sendai virus-specific Tc cell line of B10.D2 origin, was maintained by passage on y-irradiated Sendai virus-infected B10. D2 splenocytes with supplementation using 24-hr secondary mixed leukocyte culture supernatant (MLC-SN) as a lym-phokine source (12) . Cells used as target cells were routinely tested for infection with reovirus type 3 by a sensitive viral plaque assay (8 Lysis of the Anti-Idiotype-Expressing Hybridoma Line Can Be Inhibited by Antivirus Antibodies. In order to determine the specificity of the effector cells that lyse the anti-idiotypic hybridoma cell line, antibody-blocking experiments were performed. Lysis was significantly inhibited by partially purified G-5. Inhibition was specific-i.e., G-5 Ig was unable to block Sendai virus-specific cytolytic activity (Table 4) . Thus, Tc cells apparently recognize an antigen on the hybridoma that can be blocked by free G-5 Ig, as shown previously for bulk-culture effector cells and xenogeneic reovirus-specific antisera (15 have an altered neutralization domain and differ from the parental virus in their pathogenicity when injected into mice (9) . Tc cells generated by these variants have been shown to have slightly different HA specificity than Tc cells induced by reovirus type 3 (14) . In agreement with this idea, we observed that such variant-induced Tc lymphocytes could not interact with the G-5 reactive anti-idiotype-bearing 87.92.6 target cells. Thus, the virus-specific receptor on the HA-specific Tc lymphocytes capable of reacting with anti-idiotype positive cells is expressed on a subset of reovirus-specific Tc cells. These Tc cells have specificity only for the neutralization domain of the HA, and priming with a variant virus whose HA presumably only differs from the wild-type virus in as few as one or two amino acids does not elicit them. The high percentage (20-30%) ofreovirus-specific clones that recognize this domain should be considered in the context of the relatively limited B-cell response to reovirus. Whether other viruses will have such a limited repertoire has yet to be determined, but it is consistent with the results recently obtained with Newcastle disease virus (19) and influenza virus (21) .
We 
